gonorrhoeae colony type 4 (strain 294), isolated from a patient suffering from gonococcal arthritis, was also included in this study. Each of these organisms was grown on chocolate agar medium (Difco) for 18 h at 37 C in a 10% CO2 incubator. Cells were harvested and washed three times in distilled water, then broken by sonication for 1 min in a Branson sonic oscillator (Model S-75) at maximum power.
Patients were studied for lymphocyte transformation responses to a variety of Neisseria gonorrhoeae antigens and to a Neisseria catarrhalis sonicate. Cells from infected patients manifested significant uptake of tritiated thymidine in response to one or more gonococcal antigens. In some cases, deoxyribonucleic acid synthesis was so marked in lymphocytes not challenged by antigens in vitro that added blastogenesis was either obscured or inhibited. At five weeks posttherapy, lymphocytes were relatively nonreactive to gonococcal antigenic stimulation. Blastogenesis in response to N. catarrhalis was also seen for a few gonorrhea patients and normal controls. Cross-antigenicity of catarrhalis organisms and gonococci was indicated by the disappearance of reactivity to catarrhalis sonicate by the lymphocytes of almost all convalescent gonorrhea patients.
Host cellular responses to gonococcal infection have not been studied until recently. Kraus et al. in 1970 (4) reported that lymphocyte transformation induced by gonococcal sonicates could be demonstrated for a high proportion of men suffering from gonococcal urethritis. Such response was not always demonstrable in cells studied at the time of the first illness, but usually was found for patients who had a history of previous gonorrhea infection.
This single reported study left unanswered many questions. These included: (i) only single blood samples were drawn, when infection was acute. This An additional patient (contacted through W. Weinkle and M. Robinson, Co-Directors of Dept. of Pathology, Mt. Sinai Medical Center) whose cellular responses were studied was a 29 year old male who was presented as an acute gonococcal arthritis case, diagnosed by culture of his joint fluid. This patient had suffered a series of genital gonococcal infections during previous years. His lymphocyte responses to his autogenous culture of gonococci were assayed before successful treatment with antibiotic and thereafter for a 5 month period. Additionally his blastogenic responses to strain F62 were studied.
Lymphocytes. The female patients were bled (30 ml) immediately after being diagnosed positive for gonorrhea and at 3 and 5 weeks later. Although there were 17 patients originally studied, this number dwindled to 12 at 3 weeks and 7 at 5 weeks as patients failed to return to the clinic. At all bleeding times, blood was also taken from control subjects who had no history of gonorrhea. Each blood sample was collected into a siliconized tube containing 1,000 U of heparin per ml (without preservatives); the erythrocytes were allowed to sediment for 2 h. The supernatants were removed; the lymphocytes were then separated from the supernatants by the ficoll isopaque method (6).
The lymphocytes were adjusted to a concentration of 0.5 x 106 lymphocytes per ml in TC 199 medium (Microbiological Associates); this concentration of lymphocytes had been predetermined as optimal for blastogenesis reactivity. The TC 199 medium contained 20% pooled human serum; a single lot from type AB donors was used for this study. Lymphocyte cultures were done either in duplicate or triplicate by a semi-micro method: 0.6 ml of lymphocytes were reacted with 0.05 ml of' antigen. Control cultures containing no antigens were included. To monitor the survival and transformation conditions of the lymphocytes, cultures containing purified phytohemagglutinin (PHA-P; Difco) at a 1: 20 dilution also were included. The ampoules of PHA-P were hydrated before use by addition of 5 ml of TC 199 medium.
All lymphocyte cultures were incubated at 37 C for 5 days, then gassed with 5% CO2 and pulsed for 18 h with methyltritiated thymidine (2 ,Ci/ml; Amersham Searle). Processing of tritiated thymidine-labeled lymphocytes was performed by the method of Hughes and Caspary (3). Radioactivity was counted in a Tri Carb Liquid Scintillation Spectrometer (Packard Instruments); the readings were corrected for efficiency and quench and expressed as disintegrations per minute (DPM) per 106 lymphocytes. The degree of lymphocyte deoxyribonucleic acid (DNA) synthesis also was expressed as a transformation (T) ratio (DPM of antigen cultures/DPM of unstimulated cultures).
RESULTS
The fractionation elution pattern of the proteins of the soluble gonococcal materials from the DE 52 chromatographic column is depicted in Fig. 1 . Two major protein peaks were seen with addition of buffer at 0.2 and 0.6 M NaCl. In the 5-week study (Table 3 , Fig. 2 ), three patients (numbers 8, 9, and 12) whose cells had demonstrated lymphocyte reactivity to a number of gonococcal antigens in the 3-week study (after little to no responses at the first bleeding) now showed a return to relative unresponsiveness. The lymphocytes of one patient (number 12) that had been responsive to six antigenic preparations in the 3-week study were Lymphocyte transformation responses of a patient suffering from gonococcal arthritis to sonicates of his infecting strain (294) of N. gonorrhoeae are presented in Figure 3 . It can be seen that the T ratios dropped rapidly from highly significant levels at the time of his hospital admission and treatment (11/19) to a normal level ( <2) 5 days after antibiotic treatment. Subsequent transformation studies over a 5-month period gave normal T-ratio levels. At the latter date, the lymphocytes of this patient were tested with sonicates of gonococcal strain F62 and its insoluble and soluble fractions; the responses were at normal control levels.
DISCUSSION
This investigation demonstrated that the lymphocytes of some subjects who had not been infected with N. gonorrhoeae could be transformed by a variety of gonococcal antigens. Kraus et al. (4) also noted that cells of a few non-gonococcal control subjects showed blastogenesis on exposure to gonococcal sonicates; these reactions were believed to be related to previous sensitization of these persons to crossreacting antigens that might be present in other Neisseria species. In the present study, crossantigenicity between gonococci and catarrhalis organisms was indicated when four of the gonorrhea patients whose cells showed transformation of catarrhalis antigens lost this responsiveness after successful therapy for gonorrhea. The lymphocytes of a few normal, as well as gonorrhea-infected, subjects manifested occasional responsiveness to N. catarrhalis sonicates. Crossantigenicity of N. gonorrhoeae and N. catarrhalis was also seen in our studies of blastogenesis and serum agar gel-diffusion studies on rabbits immunized with these organisms.
The loss of the blastogenic response to gonococcal antigens, seen to occur within 5 weeks after successful therapy, was a striking finding. The cellular event correlated with the patients' clinical status. This phenomenon may be related to the well known susceptibility to reinfection seen in patients suffering from gonorrhea.
Lymphocyte blastogenesis studies carried out on patients at the time that they were suffering from gonorrhea did not in every instance reveal sensitivity to gonococcal antigens. Similar observations were reported by Kraus et 
